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154) Abstract Title 

Laryngeal mask airways and their manufacture ,, 

(57) The mask 13 of a laryngeal mask assembly has a mount 20 and an integral cuff 21 at patientend 14 of 

tube 1. The mount 20 is of a themioplastic material and the cuff 21 is made by blow mouldmg rom «.e 
material of the mount. A separate retaining plate 30 seals an edge of the cuff 21 with the mount 20 and traps 
an inflation tube 34 extending from the cuff to the inflation line 2 of the tube 1 . 
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LARYNGEAL MASK AIRWAYS AND THEIR M.\NUFACTURE- 
This invention relates to laryngeal mask airways and their manufacture 

It is common practice to use an airway knowTi as a laryngeal mask for administering 
anaesthetic and ventilation gases to a patient. These airways comprise a tube with an 
inflatable mask or cuff at one end, the tube being inserted in . the patient's mouth so that one 
end is located in the hypophar>m and so that the mask forms a seal in this region with the 
surrounding tissue. Lar>ngeal masks are described in, for example, US 5355879, US 
5305743, US 5297547, US 5282464, GB 2267034, US 5249571, US 5241956, US 5303697, 
GB 2249959, GB 21 11394, EP 448878, US 4995388, GB 2205499, GB 2128561 and GB 
2298797. 

Laryngeal masks have several advantages over endotracheal tubes, which are longer 
and seal with the trachea below the vocal folds. It can be difficult, however, to manufacture 
the patient end of the mask at low cost. 

It is an object of the present invention to provide an improved laryngeal mask 
assembly and method of manufacture. 

According to one aspect of the present invention there is provided a laryngeal mask 
assembly comprising an elongate tube-and a mask portion at the patient end of the tube, the 
mask portion including a mount member of generally elliptical shape having an opening 
therethrough communicating with the patient end of the tube and a hollow cuff member 
extending around the mount member, the cuff member being formed integrally from the 
mount member. 
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The mount member and the cuff member are preferably made from the same 
thermoplastic material, the cuff member being blow moulded with a thinner wall than the 
mount member. The mask portion may include an inflation tube extending along a groove in 
the mount member. The assembly preferably includes a retaining plate arranged to retain an 
edge of the cuff member. The mask portion may include a plurality of surface formations, 
such as ribs, arranged as epiglottis guides. The cuff member may contain a resilient foam. 

According to another aspect of the present invention there is provided a method of 
manufacuire of a larv'ngeal mask assembly including the steps of providing an elongate tube 
having a mount member at its patient end, the mount member being of generally elliptical 
shape and having an opening therethrough communicating with the patient end of the tube, 
and forming from the material of the mount member a hollow cuff member extending around 
the mount member. 

The mount member and the cuff member are preferably made from the same 
thermoplastic material, the cuff member being blow moulded with a thinner wall than" the 
mount member. The method preferably includes the step of sealing an edge of the cuff 
member with the mount member by means of a retaining plate. The mount member may 
either be preformed prior to being placed in a mould tool for blow moulding of the cuff 
member or the mount member may be moulded in a cavity, the cavity then being enlarged 
and the cuff member being subsequently blow moulded in the enlarged cavity. 
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According to a further aspect of the present invention there is provided a laryngeal 
mask assembly manufactured by a method according to the other aspect of the present 
invention. 

A larv'ngeal mask airway assembly and its method of manufacture, according to the 
present invention, will now be described, by way of example, with reference to the 
accompanying drawings, in which: 

Figure 1 . is a side elevation view of the assembly; 

Figure 2 is an enlarged cross-sectional view of the patient end of the 



assembly; 



Figure 3 



is a cross-sectional view of the mask at a preliminary' stage of 
manufacture; 



Figures 4 to 6 



are. cross-sectional views of the mask at subsequent stages of 



manufacture; 



Figures 7 and 8 



are cross-sectional views showing stages in an alternative 
manufacture of a mask; and 



Figure 9 



is a cross-sectional view showing a preliminary stage of 
another alternative manufacture of a mask. 
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With reference to Figures 1 and 2, the assembly comprises a bendable tube 1 of a 
plastics material, such as PVC, with a coupling 10 at its machine end 12. The tube 1 is cun'ed 
along its length and has a mask portion 1 3 at its patient end 1 4. 

The tube 1 is extruded with an inflation lumen 2 within its wall. The lumen 2 is 
connected towards the machine end of the assembly to an inflation line 3 with an inflation 
indicator and connector 4, The opposite, patient end of the inflation lumen 2 communicates 
with the mask portion 13. • • 

The mask portion 1 3 comprises a relatively stiff mount member 20 and an integral 
cuff member 21 both formed integrally with one another from a thermoplastic material, such 
as PVC. The rear, machine end of the mount member 20 has a cylindrical sleeve 22 attached 
at the patient end 14 of the tube 1, such as by insert moulding the sleeve about the end of the 
tube. The forward, patient end 23 of the mount member 20 is of an inverted dish shape with a 
generally elliptical or egg-shape outline and with a concave recess 24. 

The cuff member 21 is considerably thirmer than the mount member 20 and provides 
a hollow annulus extending around the patient side face of the mount member. A separate, 
moulded retaining plate 30 is attached to the patient side of the mount member, in the 
concave recess 24 and within the outline of the cuff 21 . The retaining plate 30 is of dome 
shape with an aperture 31 aligned with the bore through the sleeve 22, and hence the tube 1 . 
Around the outer edge of the plate 30 a rearwardly-extending lip 32 overlaps the edge of the 
cuff member 21. The patient-side face of the plate 30 preferably has surface formations 33 in 
the form of ribs or the like, to act as epiglottis guides. A short inflation tube 34 extends in a 
groove 35 on the patient-side of the mount 20, where it is held in place by the retaining plate 
30. One end of the tube 34 projects into the cuff 2 1 ; the opposite end commimicates with the 
forward end of the inflation lumen 2 in the tube 1 . 
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The stages of manufacture of the assembly will now be described with reference to 
Figures 3 to 6. Figure 3 shows the mount member 20 before formation of the cuff member 
21, the forvr'ard end of the mount member terminating with a relatively thick, stiff, radially- 
extending flange 36. The forward surface 37 of the flange 36 is flat except for two short, 
forwardly-projecting coaxial walls 38 formed around the inside of the flange and separated 
from one another by a small gap, so as to form a small annular channel 39. The mount 
member 20 is placed in a heated injection mould tool 40 having an annular cavity 41 beneath 
the flange 36 defining the desired shape of the cuff 2 1 . An annular blowing ring 42 is brought 
into the tool 40 to locate in the charmel 39. Air supplied through the blowing ring 42 causes 
the material of the flange 36, softened by the heat of the tool 40, to be blow moulded to the 
shape of the cavity 41, that is, to the shape shov^n in Figure 4. 

A small aperture is formed through the inner one of the walls 38, into the cuff 21, 
such as with a heated spike (not shown), and one end of the inflation tube 34 is pushed 
through the aperture into the cuff and bonded in place, as shovra in Figure 5. The tube 34 is 
then laid in the groove 35 and its other end bonded into a short passage 43 in the mount 20, 
which opens into the inflation lumen 2 in the tube, as shown in Figure 6. 

The inner end of the cuff 21 is unattached by the blow moulding process, because of 
the presence of the blowing ring 42. The cuff 21 is sealed by attaching the retaining plate 30 
and bonding this to the forward side of mount 20, such as by heat sealing, solvent, adhesive 
or by a mechanical clip connection. 

Instead of using a separate inflation tube, a tube 34' could be formed integrally with 
the mount 20', extending from the short passage 43' communicating with the inflation lumen 



2, as shovra in Figure 7. The tube 34' is joined with the cuff 21' after the blow moulding step, 
as shown in Figure 8. 

Figure 9 shows an alternative method of blow moulding the cuff member in which the 
mount 20" is moulded initially with a ring 38" projecting from its rear surface, the ring 38" 
having an annular channel 39" or a number of holes to receive a blowing ring or blowing 
pins 42". Pressure applied through the blowing ring or pins 42" blows the forv.'ard part of the 
mount forwardly into a cavity appropriately shaped to form the desired cuff member. 

The mount may be preformed in one mould and subsequently blow moulded to form 
the cuff in a different mould, as described above. Alternatively, the mount and cuff could be 
formed in the same mould, this having a movable cavity so that it can be enlarged to enable 
both operations to be carried out one after the other. 

The cuff could be filled with an open cell resilient foam added through the blowing 
ring or pin following the blowing process. In this way, the cuff would have a naturally 
inflated or expanded state and would be sucked down for insertion and removal by applying 
negative pressure to the inflation line. 

The present invention can reduce considerably the manual assembly operations 
needed to make a laryngeal mask assembly. This enables costs to be minimized so that the 
assembly can be provided as a single-use, disposable device. 



CLAIMS 

A laryngeal mask assembly comprising an elongate tube and a mask portion at the 
patient end of the tube, the mask portion including a mount member of generally 
elliptical shape having an opening therethrough communicating with the patient end 
of the tube and a hollow cuff member extending around the mount member, wherein 
the cuff member is formed integrally from the mount member. 

A laryngeal mask assembly according to Claim 1, wherein the mount member and the 
cuff member are made from the same thermoplastic material, the cuff member being 
blow moulded with a thirmer wall than the mount member. 

A laryngeal mask assembly according to Claim I or 2, wherein the mask portion 
includes an inflation tube extending along a groove in the mount member. 

A laryngeal mask assembly according to any one of the preceding claims including a 
retaining plate arranged to retain an edge of the cuff member. 

A laryngeal mask assembly according to any one of the preceding claims, wherein the 
mask portion includes a plurality of surface formations arranged as epiglottis guides. 

A laryngeal mask assembly according to Claim 5, wherein the surface formations are 
ribs. 
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